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haloalkyi: wherein R^ is aryl optionally substituted at a substitutablc 
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hydroxyalkyl, haloalkoxy, amino, alkylamino. arylamino, nitro, halo, 
alkoxy and alkylthio; wherein R-* is aryl substimted at a substitutablc 

position with a radical selected from alkylsulfony! and sulfamyl; and , ^ r 

wherein R* is selected from halo, alkoxy and alkynyloxy; or a pharmaceulically-acccptable salt thereof. 




(I) 



FOR THE PURPOSES OF INFORMAT!ON ONLY 



Codes used to identify States pany to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


Af 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HL* 


Hungary 


NO 


Norway 


BF 


Buitina Faso 


IE 


Ireland 


NZ 


New Zealand 


BC 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Be lams 


KG 


Kyrgyjtan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


Si 


Slovenia 


CI 


C6ie d Woire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


CamerDon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


CzeclKnlovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


Lt 


Luxembourg 


TC 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmaric 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Euonia 


MD 


Republic of Moldova 


LA 


Ukraine 


ES 


Spain 


MG 


M^agascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


LS 


Untied States of America 


FR 


France 


MN 


Mongolia 


LZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 




Viet Nam 



wo 96/24585 



PCT/US96/01110 



3,4-DIARYli SUBSTITUTED PYRIDINES 
FOR THE TREATMENT OF INF1*AMIIATI0N 

FIELD OF THE INVENTION 

This invention is in the field of 
antiinflammatory pharmaceutical agents and specifically 
relates to compounds, compositions and methods for 
treating inflammation and inflammation-associated 
disorders, such as arthritis. 

BACKGROUND OF THE INVENTION 

Prostaglandins play a major role in the 
inflammation process and the inhibition of prostaglandin 
production, especially production of PGG2, PGH2 and PGE2, 
has been a common target of antiinflammatory drug 
discovery. However, common non-steroidal antiinflammatory 
drugs (MSAIDs) that are active in reducing the 
prostaglandin-induced pain and swelling associated with 
the inflammation process are also active in affecting 
0 other prostaglandin- regulated processes not associated 

with the inflammation process. Thus, use of high doses of 
most common NSAIDs can produce severe side effects, 
including life threatening ulcers, that limit their 
therapeutic potential. An alternative to NSAIDs is the 
5 use zz corticosteroids, v/hich have even more drastic side 
effects, especially when long term therapy is involved. 

Previous NSAIDs have been found to prevent the 
production of prostaglandins by inhibiting enzymes in the 
0 human arachidonic acid/prostaglandin pathway, including 
the enzyme cyclooxygenase (COX) . The recent discovery of 
an inducible enzyme associated with inflammation (named 
" cyciooxygenase-2 (COX-2)" or "prostaglandin G/H synthase 
II") provides a viable target of inhibition which more 
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effecciveiy reduces inflairanacion and produces fewer and 
less drastic side effects. 

The references below chac disclose 
5 ant iinf lainmaccry activity, show continuing efforts to find 
a safe and effective antiinflammatory agent. The novel 
pyridines disclosed herein are such safe and also 
effective antiinflammatory agents furthering such efforts. 
The invention's compounds are found to show usef ulnesgLn 
0 vivo as antiinflammatory agents with minimal side effects. 
The substituted pyridinyl compounds disclosed herein 
preferably. selectively inhibit cyclooxygenase-2 over 
cyclooxygenase- 1 . 

5 Pyridines have been described for various uses, 

including the treatment of inflammation. 

U.S. Patent No. 3,655,679, to Shen et al, 
describes monoaryi substituted pyridine carboxylic acids 
0 as having antiinflammatory activity. 

British Patent No. 1,238,959 describes 3-aryi 
substituted pyridyl derivatives as having antiinflammatory 
activity . 

5 

U.S. Patent No. 4,011,328, to Pinhas et al , 
describes derivatives of 2 , 3 -diaryl -pyr idine-3 -acet ic acid 
as having antiinflammatory properties. 



0 



U.S. Patent No. 5,004,743, to Young et al, 
describes mono-ar^"! substituted pyridyl compounds as 
having ant i - inf iammatcry properties. 
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U.S. Patent No. 5,169,857, to Angerbauer et ai , 
describes pyridines as useful in the treatment of 
hyperproteinaemia or arteriosclerosis. Specifically, 2,6- 
dimethyl-4- ( 4-f luorophenyl ) -5 -phenyl -pyridines are 
described . 

The invention's pyridyl compounds are found to 
show usefulness in vivo as ant i inflammatory agents with 
minimal side effects. 

DESCRIPTION OF THE INVENTION 

A class of substituted pyridyl compounds useful 
m treating inflammation-related disorders is defined by 
Formula I : 




wherein P.^ is haloalkyl; 

wherein P.^ is aryl optionally substituted at a 
0 subscitutable position v/inh one or more radicals 

independently selected from alky Isul f iny 1 , aikyl , cyano , 

carboxyl, alkoxycarbonyl , haloalkyl, hydroxyl, 

hydroxyalkyl , haloalkoxy, amino, alkylamino, aryiamino, 

nitro, halo, alkoxy and aikylthio; 
5 wherein is aryl substituted at a 

substitutable position with a radical selected from 

alkyisulf onyl and sulfamyl; and 

wherein is selected from halo, alkoxy and 

alkyny loxy ; 

0 or a. pharmaceutically-acceptable salt thereof. 
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Compounds of Fonnuia I would be useful for, buc 
noc limited to, the "reatment of inflammation in a 
subject, and for treatment of other inf lammation- 
5 associated disorders, such as, as an analgesic in the 

treatment of pain and headaches, or as an antipyretic for 
the treatment of fever. For example, compounds of Formula 
I would be useful to treat arthritis, including but not 
limited to rheumatoid arthritis, spondyloarthopathies , 
0 gouty arthritis, osteoarthritis, systemic lupus 

erythematosus and juvenile arthritis. Such compounds of 
Formula I would be useful in the treatment of asthma, 
bronchitis, menstrual cramps, tendinitis, bursitis, and 
skin related conditions such as psoriasis, eczema, burns 
5 and dermatitis. Compounds of Formula I also would be 
useful to treat gastrointestinal conditions such as 
inflammatory bowel disease, Crohn's disease, gastritis, 
irritable bowel syndrome and ulcerative colitis and for 
the prevention of colorectal cancer. Compounds of Formula 
0 I would be useful in treating inflammation in such 
diseases as vascular diseases, migraine headaches, 
periarteritis nodosa, thyroiditis, aplastic anemia, 
Hodgkin's disease, sclerodoma, rheumatic fever, cype I 
diabetes, myasthenia gravis, sarcoidosis, nephrotic 
5 syndrome, Behcet's syndrome, polymyositis, gingivitis, 

hypersensitivity, con:junct ivitis , swelling occurring after 
injury, myocardial ischemia, and the like. The compounds 
are useful as ant i - inflammatory agents, such as for the 
treatment of arthritis, with the additional benefit of 
0 having significantly less harmful side effects. Besides 
being useful for human treatment, these compounds are also 
useful for treatment of mammals, including horses, dogs, 
cats, rats, mice, sheep, pigs, etc. 
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The present compounds may also be used in co- 
cherapies, partially or completely, in place of other 
conventional antiinflammatories, such as together with 
steroids, NSAIDs , E -lipoxygenase inhibitors, LTB4 
5 inhibitors and LTA4 hydrolase inhibitors. 

The present invention preferably includes 
compounds which selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1 and do not significantly inhibit one or 
10 more other arachidonic pathway steps, such as thromboxane 
B2 (TXB2) production. 

Preferably, the compounds have a 
cyclooxygenase-2 IC50 of less than about 0.1 |iM, and also 

15 have a selectivity ratio of cyclooxygenase-2 inhibition 

over cyclooxygenase-1 inhibition of at least 50, and more 
preferably of at least 100. Even more preferably, the 
compounds have a cyclooxygenase-1 IC50 of greater than 
about 0.5 nM, and more preferably of greater than 5 mM. 

20 Such preferred selectivity may indicate an ability to 

reduce the incidence of common NSAID- induced side effects . 

A preferred class of' compounds consists of 
these compounds cf Formula I wherein F.^ is lower 

25 haloalkyl; wherein is- aryl selected from phenyl, 
naphthyi and biphenyl, wherein is optionally 
substituted at a subst itutable position with one or more 
radicals independently selected from lower alky Isulf inyl , 
lower alkyl, cyano, carboxyl , lower alkoxycarbonyl , lower 

30 haloalkyi, hydroxyl, lower hydroxyaiky 1 , lower haloalkoxy, 
amino, lower alkylamino, arylamino, nitro, halo, lower 
alkoxy and lower alkylthio; wherein is phenyl 
substituted at a subst itutable position with a radical 
selected from lower alky Isulf ony 1 and sulfamyl; and 
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wherein is selecced from halo, lower alkoxy and lower 
alkynyioxy; or a pharmaceucically-accepcable salt thereof. 



A more preferred class of compounds consists of 
5 those compounds of Formula I wherein is lower 

haloalkyl; wherein R^ is phenyl optionally substituted at 
a substitutable position with one or more radicals 
independently selected from lower alkyl, lower haloalkyl, 
hydroxy 1, lower hydroxyalkyl , lower haloalkoxy, amino, 
0 lower alkylamino, halo, lower alkoxy and lower alkylthio; 
wherein is phenyl substituted at a substitutable 
position with a radical selected from lower alkylsulf onyl 
and sulfamyl; and v/herein is selected from halo, lower 
alkoxy and lower alkynyioxy; or a pharmaceutically- 
5 acceptable salt thereof. 



A class of compounds of particular interest 
consists of those compounds of Formula I wherein R^ is 
selected from f luoromethyl , dif luoromethyl , 

0 trif luoromethyl , chloromethyl , dichloromethyl , 

trichloromethy 1 , pentaf luoroethy 1 , heptaf luoropropy 1 , 
f luoromethyl , di f luoroethyl , dif luoropropy 1 , dichloroethy 1 
and dichloropropyl ; wherein- R^ is phenyl optionally 
subst:Ltuted at a substitutable position with one or more 

5 radicals independently selected from methyl, ethyl, 

isopropyl, butyl, cerc-butyl, isobutyl, pentyl, hexyi, 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethy 1 , 
pentaf luoroethyl , heptaf luoropropy 1 , f luoromethyl , 

0 dif luoroethyl , dif luoropropy 1 , dichloroethy!, 

dichloropropyl, hydroxyl, hydroxymethyl , tri f luoromethoxy , 
amino, N-methy lamino , M, N-dime,thylamino , N-ethyiamino , 
N, N-dipropylamino , N-buty lamino , N-methy 1-N-ethy lamino, 
fluoro, chloro, bromo, methoxy, methyienedioxy , ethoxy, 
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propoxy, n-butoxy, echyichio, butyithio, hexyithio and 
mechylthio; wherein is phenyl substituted at a 
substitutabie position with a radical selected from 
methylsulf onyl and suifamyi; and wherein is selected 
from fluoro, chloro, bromo, methoxy, ethoxy. propoxy, n- 
butoxy, 2 -propynyloxy and 3 -butyny loxy ; or a 
pharmaceutically-acceptable salt thereof . 

A family of specific compounds of particular 
interest within Formula I consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

5- (4-f luorophenyl) - 4- [ ( 4 -methylsulf onyl ) phenyl] -2-propoxy- 

6-trif luoromethyipyridine ; 
2-butoxy-5- {4-f luorophenyl ) - 4- [ { 4 -methylsulf onyl ) phenyl ] - 

6-trif luoromethyipyridine ; 
2- (3 -butyny loxy) -5- ( 4 - f luorophenyl ) -4- [ (4- 

methylsulf onyl ) phenyl ] -6-trif luoromethyipyridine ; 
2-fluoro-5- (4-f luorophenyl) -4- [ ( 4-methylsul f onyl ) phenyl ] - 

6-trif luoromethyipyridine ; 
5 - {4-f luorophenyl ) -2 -methoxy-4 - [ ( 4 -methylsulf onyl 1 phenyl ] - 

6-trif luoromethyipyridine ; 
2-ethoxy-5- ( 4 - f luorophenyl 1 -4- [ ( 4 -methylsulf onyl 1 phenyl ] - 

6-trif luoromethyipyridine ; 
2-bromo-5- ( 4 - f luorophenyl ) -4-[ { 4-methylsulf onyl ) phenyl ] -6- 

trif luoromethyipyridine ; 
5- (4-f luorophenyl) -4- [ ( 4 -methylsul f onyl ) phenyl ] - 2- 

propynyloxy-6-trif luoromethyipyridine ; 
4 - i5 - (4-f luorophenyl) -2-propoxy-6-trif luoromethylpyridin- 
4-yl ] benzenes ul fonamide ; 
4_ [2-butoxy-5- ( 4 - f luorophenyl ) -6-trif luoromethylpyridin-4 - 

yl ] benzenesui fonamide ; 
4 - [ 2 - ( 3 -butyny loxy ) - 5 - ( 4 - f luorophenyl ) - 6 - 

trifluoromethylpyridin-4-y 11 benzenesui fonamide ; 



wo 96/24585 



PC:T/US96/01110 



4- ; 2-f iuoro-5- ( 4 - f luorophenyi ) -6-trif iuoromechy ipyridin-4 - 

yl ] benzenesuif cnamide ; 
4- ; 3 - ( 4-f luorophenyi ; -2-mechoxy-6-crif luoromechylpyridin- 

4- yi j benzenesuif onamide ; 

5 4- [2-ethoxy-5- ( 4 - f luorophenyi ) - 6 -cri f iuoromethyipyridin-4 - 
yi ] benzenesuif onamide ; 

4- * 2-bromo-5- { 4 - f iuorophenyl ) -6- tri f luoromethylpyridin-4 - 

yi ] benzenesuif onamide ; 

4 - [5- { 4-f iuorophenyl ) -2- ( 2 -propynyloxy ) -6- 

0 trif iuoromechylpyridin-4-yl ] benzenesul f onamide ; 

2-met:hoxy-5- ( 4 -methy iphenyi ) -4- [ 4- {methylsuif ony 1 ) phenyl ] - 
6-trif iuoromechyi -pyridine ; 

5 - ' 4 -echy iphenyi ) -2 -mechoxy-4 - [ 4 - (methy isuif ony i ) phenyl ] - 
5 6-crifluoromechyi -pyridine ; 

2-methoxy-4- [4- { methyl sul f ony 1 ) phenyl ] -6 - trif luoromethy 1 - 

5- {4-crif luoromethyiphenyl ) -pyridine; 

5- ( 4-hydroxyphenyi ) -2 -methoxy-4- ( 4 - 

(methylsuif ony 1 ) phenyl ] -5-trif luoromethy 1 -pyridine ; 
0 5- ( 4 -hydroxyme thy iphenyi ) -2 -methoxy-4 - [4- 

(methyisulf onyl ) phenyl ] -6-tri f luoromethy 1 -pyridine ; 
2 -methoxy-4 - [ 4- (methy is ui f onyl ) phenyl ] -6 -trif luoromethy 1- 

5- { 4 -trif luorometho-xyphenyl ) -pyridine; 

5 - • 4 -aminopheny i ) - 2 - methoxy-4 - [ 4 - i methy is ui f ony i ) phenyl ] - 

6- trif luoromethy i -pyridine ; 
5- ■ 4 -chlorophenyi ) -2 -methoxy-4- [4- ( methy isuif ony 1 ) phenyl ] - 

6 -tri f luoromethy 1 -pyridine ; 
5 - '! 4 -bromopheny 1 ) - 2 -methoxy-4 - [ 4 - (methylsuif ony 1 ) phenyl ] - 
6-trif luoromethy! -pyridine ; 
10 2-methoxy-5- (4-methoxyphenyi) -4- [4- 
(methylsulf onyl) phenyl ] -6-trif luoromethy! -pyridine ; . 
2 -m.ethoxy-4 - [ 4 - (methy is ui f ony 1 ) phenyl ] - 5 - ( 4 - 

methyl thiophenyl ; - 6 - cri f luoromethy 1 -pyridine ; 
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2 ^mechoxy-5- (4-mechyisuif inyiphenyl ) -4 - [ 4 - 

{methylsuif onyl ) phenyl] -o-crifluoromechyi -pyridine ; 
5- (4-cyanophenyi ) -2 -methoxy-4- [4- ( methyl suifonyi ) phenyl ] - 
6- cri fluoromechyi -pyridine ; 
5 2-mechoxy-5- (4-M-mei:hylaminophenyi ) -4- [4- 

{methylsulf onyl ) phenyl] -6-trifluoromethyl -pyridine; 
4- [2-methoxy-5- ( 4 -mechylphenyl ) - 6- trif luoromethyl -pyridin- 

4-yl ] benzenesulf onamide; 
4- [5- f4-ethylphenyl ) -2 -methoxy-6-crif luoromethyl-pyridin- 
10 4-yl] benzenesulf onamide; 

4- [ 2 -methoxy-6-trif luoromethyl -5- (4- 

trif luoromethy Iphenyl ) -pyridin-4- 
yl ] benzenesulf onamide ; 
4- [5- (4-hydroxyphenyl ) -2 -methoxy-6 -trif luoromethyl - 
15 pyridin-4 -y 1 ] benzenesulf onamide ; 

4 - [5- ( 4 -hydroxymethy Iphenyl) -2 -methoxy-6- trif luoromethyl - 

pyridin-4 -yl ] benzenesul f onamide ; 
4 - [ 2 - me t hoxy - 5- ,{4-trifluor ome t hoxyp h e ny 1 ) - 6 - 

trif luoromethyl -pyridin-4 -yl ] benzenesulf onamide ; 
20 4 - [5- { 4-aminophenyl) -2 -methoxy-6 -trif luoromethy 1-pyridin- 
4 -yl] benzenesulf onamide; 
4 - [ 5 - ( 4-chlorophenyl ) -2 -methoxy-6 -trxfluorome thy 1-pyridin- 

4 -y 1 ] benzenesulf onamide ; 
4 - [ 5 - •: 4-bromopheny 1 ) -2 -methoxy-6 -tri f luoromethyl -pyridin- 
es 4 -y 1 ] benzenesulf onamide ; 

4- [2 -methoxy-5- { 4 -methoxypheny 1 i -6-trifluoromethyl- 

pyridin-4 -y 1 ] benzenesulf onamide ; 
4- [2 -methoxy-5- ( 4 -methyl thiophenyl ) -6- trif luoromethyl - 

pyridin-4 -yl ] benzenesulf onamide ; 
4 - [ 2 -methoxy-5- { 4 -met hylsul f inyiphenyl ) -6- trif luoromethy 1 - 

pyridin-4 -yl ] benzenesul f onamide ; 
4 - [5 - 4-cyanophenyi ) -2 -methoxy-6 - tri f luoromethy 1 -pyridin- 
4 -yl ) benzenesulf onamide ; and 



30 
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4- [ 2-met:hoxy-5- ( 4 -N-rr.echy iaminopheny 1 } -6-crif luoromechyl- 
pyriain-4 -yi 1 benzenesulf onamide . 

wicr.in Formula I there is a subclass of 
compounds of high inneresc represenced by Formula II: 




(II) 



wherein is haioaikyl ; wherein R'^ is selected 
10 from halo, aikoxy and alkynyloxy; wherein R^ is halo; and 
wherein R^ is alkylsulf onyl ; or a pharmaceut ically- 
acceptable salt thereof. 



A preferred class of compounds consists of 
15 those compounds of Formula II wherein is lower 

haioaikyl;, wherein R** is selected from halo, lower aikoxy 
and lower alkynyloxy; wherein R^ is halo; and wherein R° 
is lower alky isui f ony 1 ; cr a pharmaceutically-accept able 
salt thereof . 

20 

A class of compounds of particular interest 
consists of those compounds of Formula II wherein is 
trif luoromethy 1 ; wherein R^ is selected from fluoro, 
chloro, bromo, iodo, methoxy, ethoxy, isopropoxy, cerc- 
25 butoxy, propoxy, butoxy, isobutoxy, pentoxy, 2- 

prcpynyloxy, and 3 -butyny loxy ; wherein R^ is fluoro, 
chloro, bromo, iodo; and wherein R^ is methy Isul f ony 1 ; or 
a pharmaceut ically-acceptable salt thereof. 
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The term "hydrido" denotes a single hydrogen 
atom (H) . This hydrido radical may be attached, for 
exairple, to an oxygen atom to form a hydroxy 1 radical or 
two hydrido radicals may be attached to a carbon atom to 
form a methylene (-CH2-) radical. Where used, either 
alone or within other terms such as "haioalkyl", 
"alkylsuifonyl" , " alkoxyaikyi " and "hydroxyalkyl " , the 
term '*alkyl" embraces linear or branched radicals having 
one to about twenty carbon atoms or, preferably / one to 
about twelve carbon atoms . More preferred alkyi radicals 
are "lower alkyi" radicals having one to about ten carbon 
atoms . Most preferred are lower alkyi radicals having one 
to about six carbon atoms . Examples of such radicals 
include methyl, ethyl, n-propyl, isopropyl , n-butyl, 
isobutyl, sec-butyl, tert -butyl, pentyl, iso-amyl, hexyl 
and the like. The term "alkynyl" embraces linear or 
branched radicals having at least one carbon-carbon double 
bond of two to about twenty carbon atoms or, preferably, 
one to about twelve carbon atoms. More preferred alkyi 
radicals are "lower alkynyl" radicals having two to about 
six carbon atoms. Examples of alkynyl radicals include 2- 
propynyl, 3-butynyl and 2-butynyl. The term "halo" means 
halogens such as fluorine, chlorine, bromine or iodine. 
The term "haioalkyl" embraces radicals wherein any one or 
more of the alkyi carbon atoms is substituted with halo as 
defined above. Specifically embraced are monohaloalkyl , 
dihaloalkyl and polyhaloalky 1 radicals . A monohaloalkyl 
radical, for one example, may have either an iodo, bromo , 
chloro or f luoro atom within the radical , Dihalo and 
polyhaloaikyl radicals may have two or more of the same 
halo atoms or a combination of different halo radicals. 
"Lower haioalkyl" embraces radicals having 1-6 carbon 
atoms. Examples of haioalkyl radicals include 
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f Lucromechyi , dif luoromerhy i , cri f luoromethyl , 
chlcrometihyl , dichloromechy i . - richloromechy 1 , 
-richloromechyi , pencaf iuoroechyl , hepcaf luoropropyl , 
dif luorochloromechyi , dichlorof luoromechy i , dif Iuoroechyl . 
dif luoropropyl , dichloroechy i and dichioropropyl . The 
term - hydroxys iky 1 " embraces linear or branched alkyl 
radicals having one to about: ten carbon atoms any one of 
which may be substituted with one or more hydroxy! 
radicals. More preferred hydroxyaikyl radicals are "lower 
hydroxyalkyl " radicals having one to six carbon atoms and 
one or more hydroxyl radicals . Examples of such radicals 
include hydroxymethyl , hydroxyethy 1 , hydroxypropyi , 
hydroxybutyl and hydroxy hexyi . The terms "alkoxy" and 
" alkoxyalkyl " embrace linear or branched oxy-containing 
radicals each having alkyl portions of one to about ten 
carbon atoms. More preferred alkoxy radicals are "lower 
alkoxy" radicals having one to six carbon atoms. Examples 
of such radicals include methoxy, ethoxy, propoxy, butoxy 
and cert -butoxy. The term "alkoxyalkyl" also embraces 
0 alkyl radicals having two or more alkoxy radicals attached 
to the alkyl radical, that is, to form monoalkoxyalky 1 and 
diaikoxyalkyl radicals. The "alkoxy" radicals may be 
further substituted with one or more halo atoms, such as 
fluoro, chloro or bromo, to provide haioaikoxy radicals. 
5 More preferred haioaikoxy radicals are "lower haioaikoxy" 
radicals having one ro six carbon atoms and one or more 
halo radicals. Examples of such radicals include 
f luoromethoxy , chloromethoxy , trif luoromethoxy , 
trif luoroethoxy , fluoroethoxy and f luoropropoxy . The term 
0 " cycloalkoxy " embraces radicals having cycloalkyl 

radicals, as defined above, attached to an alkoxy radical. 
The term "alkynyloxy" embraces radicals having alkynyl 
portions of two to about ten carbon atoms attached to an 
oxygen atom. More preferred alkynyloxy radicals are 
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"lower aikynyioxy" radicals having two to six carbon 
atoms. The term "aryi", alone or in combination, means a 
carbocyclic aromatiic system containing one, two or three 
rings wherein such rings may be attached together :Ln a 
5 pendent manner or may be fused. The term "aryl" embraces 
aromatic radicals such as phenyl, naphthyl, 
tetrahydronaphthyl , indane and biphenyl . The term 
"heterocyclic" embraces saturated, partially saturated and 
unsaturated heteroatom-containing ring-shaped radicals, 
10 where the heteroatoms may be selected from nitrogen, 

sulfur and oxygen. Examples of saturated heterocyclic 
radicals include saturated 3 to 6-membered heteromonocy lie 
group containing 1 to 4 nitrogen atoms [e.g. pyrrolidiny 1 , 
imidazolidinyi , piperidino, piperazinyl, etc.]; saturated 
15 3 to 6-membered heteromonocyclic group containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl, 
etc.]; saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 
[e.g., thiazolidinyl , etc.]. Examples of partially 
20 saturated heterocyclic radicals include dihydrothiophene , 
dihydropyran, dihydrofuran and dihydrothiazole . The term 
"heteroaryl" embraces unsaturated heterocyclic radicals . 
Examples of unsaturated heterocyclic radicals, also termed 
"heteroaryl" radicals include unsaturated 3 to 6 membered 
25 heteromonocyclic group containing 1 to 4 nitrogen atoms, 
for example, pyrrolyl , pyrrolinyl, imidazolyl , pyrazoiyl, 
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl 
[e.g. , 4H-1 , 2, 4 -triazolyl , lH-1 , 2 , 3 -triazolyl , 2H-1, 2,3- 
triazolyl, etc.] tetrazoiyl [e.g. IH- tetrazolyl , 2H- 
30 tetrazolyl, etc.], etc.; unsaturated condensed 

heterocladic group containing 1 to 5 nitrogen atoms, for 
example, indolyi, isoindolyl, indolizinyl, benzimidazoly 1 , 
guinolyl , isoquinolyl, indazolyl, benzotriazolyl , 
tetrazolopyridazinyl [e.g., tetrazolo [ 1 , 5 -b ] pyridazinyl , 
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etc.;, etc.; unsacuraced 3 co 6-membered heceromonocyclic 
group containing an oxygen atom, for example, pyranyl, 
furv'i, etc.; unsacurated 3 to 6-meinbered heteromonocyclic 
group containing a sulfur atom, for example, thienyl, 
5 etc.; unsaturated 3- to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, 
for example, oxazoiyl, isoxazoiyl, oxadiazolyl [e.g., 
1, 2 , 4-oxadiazolyl . 1,3, 4 -oxadiazolyl , 1,2, 5-oxadiazolyl , 
etc.] etc.; unsaturated condensed heterocyclic group 
0 containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms 
[e.g. benzoxazoly 1 , benzoxadiazolyl , etc.]; unsaturated 3 
to 6-membered heteromonocyclic group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms, for example, 
thiazolyi, thiadiazoiyl [e.g., 1,2,4- thiadiazoly 1 , 1,3,4- 
5 thiadiazoiyl, 1 . 2 , 5- thiadiazoiyl , etc.] etc.; unsaturated 
condensed heterocyclic group containing 1 to 2 sulfur 
atoms and 1 to 3 nitrogen atoms (e.g., benzothiazolyl , 
benzothiadiazolyi , etc.] and the like. The term also 
embraces radicals where .heterocyclic radicals are fused 
0 with aryl radicals. Examples of such fused bicyclic 

radicals include benzofuran, benzothiophene , and the lilce. 
Said "heterocyclic group" may have 1 to 3 substituents 
such as lower alkyl, hydroxy, oxo, amino and lower 
alkyiamino. The term "alkylthio" embraces radicals 
.5 containing a linear or branched alkyl radical, of one zo 
aoouz ten carbon atoms attached to a divalent sulfur atom. 
More preferred alkylthio radicals are "lower alkylthio" 
radicals having alkyl radicals of one to six carbon atoms. 
Examples of such lower alkylthio radicals are methylthic, 
30 ethylthio, propylthio, butylthio and hexylthio . The term 
" alkyisuif iny 1 " embraces radicals containing a linear cr 
branched alkyl radical, of one to ten carbon atoms, 
attached to a divalent -S(=0)- radical. More preferred 
alkyisuif iny 1 radicals are "lower alkyisuif inyl " radicals 
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having aikyl radicals of one zo six carbon acorns . 
Examples of such lower alkylsulf inyi radicals include 
mechylsulf inyi , echylsulf inyl , butyisuif inyl and 
hexylsulf inyl . The lerm "sulfonyl", whether used alone or 
5 linked to other "enrs such as alkylsulf onyl , denotes 
respectively divalent radicals -S02-- "Alkylsulf onyl " 

embraces alkyl radicals attached to a sulfonyl radical, 
where alkyl is- defined as above. More preferred 
alkylsulf onyl radicals are "lower alkylsulf onyl " radicals 

10 having one to six carbon atoms. Examples of such lower 
alkylsulf onyl radicals include methylsulf onyl , 
ethylsulf onyl and propyisulf onyl . The " alkylsulf onyl " 
radicals may be further substituted with one or more halo 
atoms, such as f lucre, chloro or bromo, to provide 

15 haloalkylsulf ony 1 radicals. The terms "sulfamyl", 

" aminosulf onyl " and " sulf onamidyl " denotes NH2O2S- . The 

term "acyl" denotes a radical provided by the residue 
after removal of hydroxyl from an organic acid. Examples 
of such acyl radicals include aikanoyl and aroyl radicals. 
20 The terms "carboxy" or *' carboxyl " , whether used alone or 
with other terms, such as " carboxyalkyl " , denotes -CO2H . 

The term "carbonyl", whether used alone or with other 
terms, such as " alkoxycarbonyl " , denotes -(C=0)-. The 
term "alkoxycarbonyl" means a radical containing an alkoxy 

25 radical, as defined above, attached via an oxygen atom to 
a carbonyl radical. Examples of such "alkoxycarbonyl" 
ester radicals include substituted or unsubstituted 
methoxycarbonyl , ethoxycarbonyl , propoxycarbony 1 , 
butoxy carbonyl and hexyloxycarbonyl . The term 

30 "alkylamino" denotes amino groups which have been 

substituted with one cr two alkyl radicals. Suitable 
"alkylamino" may be mono or dialkylamino such as N- 
methylamino, N-ethy lamino , M, N-dimethylamino , N,N- 
diethylamino or the like. The term "arylamino" denotes 
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amino groups which have been subscicuced with one or cwo 
aryl radicals, such as N- phenyl amino . The "arylamino" 
radicals may be further substituted on the aryl ring 
portion of the radical. 

The present invention comprises a 
pharmaceutical composirion comprising a therapeut ically- 
effective amount of a compound of Formula I in association 
with at least one pharmaceuticaily-acceptable carrier, 
adjuvant or diluent - 

The present invention also comprises a method 
of treating inflammation or inflammation-associated 
disorders in a subject, the method comprising 
administering to the subject having such inflammation or 
disorder a therapeut ically-ef feet ive amount of a compound 
of Formula I. 

Also included in the family of compounds of 
Formula I are the pharmaceuticaily-acceptable salts 
thereof. The term "pharmaceuticaily-acceptable salts" 
embraces salts commonly used to form alkali metal salts 
and zo form addition salts of free acids or free bases. 
The nature of the salt is not critical, provided that it 
IS tharmaceutically-acceptable . Suitable 
pharrraceut ically-acceptable acid addition salts of 
compounds of Formula I may be prepared from an inorganic 
acid or from an organic acid. Examples of such inorganic 
acids are hydrochloric, hydrobromic, hydroiodic, nitric, 
carbonic, sulfuric and phosphoric acid. Appropriate 
organic acids may be selected from aliphatic, 
cycloaliphat ic , aromatic, araliphatic, heterocyclic, 
carcoxylic and sulfonic classes of organic acids, example 
of v;hich are formic, acetic, propionic, succinic, 
glycolic, gluconic, lactic, malic, tartaric, citric. 
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ascorbic, glucuronic, maieic, fumaric, pyruvic, asparcic, 
glutamic, benzoic, anthraniiic , mesylic, salicyclic, 
salicyclic, p- hydroxy benzoi c , phenylacecic, mandeiic, 
embonic (pamoic), methanesulf onic , echanesul f onic * 
5 benzenesulf onic , pantothenic, toluenesuif onic , 
2-hydroxyethanesulf onic, sulfanilic, stearic, 
cyclohexy laminosul f onic , algenic , P -hydroxybutyric , 
salicyclic, galactaric and galacturonic acid. Suitable 
pharmaceutically-acceptable base addition salts of 

10 compounds of Formula I include metallic salts made from 
aluminum, calcium, lithium, magnesium, potassixim, sodium 
and zinc or organic salts made from N,N'- 
dibenzylethyienediamine, chloroprocaine , choline, 
diethanolamine , ethy ienediamrne , meglumine (N- 

.15 methylglucaminel and procaine. All of these salts may be 
prepared by conventional means from the corresponding 
compound of Formula I by reacting, for example, the 
appropriate acid or base with the compound of Formula I. 
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GENERAL SYNTHETIC PROCEDURE S 

The compounds of the invention can be 
synthesized according to the following procedures of 
Schemes I-IV, wherein che R^-R^ substituents are as 
defined for Formula I -II, above, except where further 
noted - 

Scheme I 




^ AC2O/ pyridine 




6 

R"^ = halogen 

R** = alkoxy, alkynyloxy 
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Scheme I shows the multi-seep method to form the 
3 , 4 -substituted pyridines 6 and 7 of the current 
invention. The compounds of this invention can be 
prepared from 1 , 2 -diarylethanones as prepared by a 
S procedure similar to the that described in U.S. patent 
3,647,858. Reaction of diarylethanone 1 with sodium 
hydride and an activated nitrile. such as gaseous 
trif luoroacetonitriie, gives a mixture of enaminoketone 2 
and 4 , 5-diarylpyrimidine . Reaction of 2 with excess 

10 acetic anhydride and pyridine yields AT, W- 

diacetylenaminoketone 4. Cyciization of 4 with potassium 
cerc-butoxide in THF produces 4 , 5-diar-yl-2-pyridone 5. 
Pyridone 5 can be alkylated with an alkyi or alkynyl 
haiide {R^X) to give 2 -alkoxypyridines 6. Halogenation of 

15 5 with a phosphorus oxyhalide t POX3 ) or a phosphorus 
pentahalide {PX5) yields the 2 -halopyridines 7. 



Scheme II 



R^CHO 
8 



TMSCN, Znl-: 



OTMS 



9 



1) Base 

2) R^CHjX 



20 



R 



Scheme 21 shows a three step method of forming 
diarylethanone 1 for use in Synthetic Scheme I. In step 
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i. a siiylaning agent, such as trimethylsilyl cyanide, is 
added zo a solution of substituted aldehyde 8 (R-^CHO) in a 
solvent: such as dichlorcmethane . After the addition is 
complete, zinc iodide is added to give the protected 
ketone 9. In step 2, the protected ketone 9 is added to a 
solution of base such as an alkyllithium reagent (i.e. 
lithium bis ( trimethylsilyl) amide) in an appropriate 
solvent such as tetrahydrof uran . In step 3, a solution of 
the halo compound (where X is halo) in an appropriate 
solvent, such as tetrahydrof uran , is added. Aqueous 
hydrochloric acid is added to yield the ketone 1. 

Scheme III 




10 IX 



Scheme III shows a method to form the 
alky Isulf onylphenyl substituted pyridines 11 of the 
current: invention "cy cxidacion of alkylthio or 
alky isulf inyl derivatives 10. Aqueous hydrogen peroxide 
(30%) IS added to a suspension of a ( methyl thio ) phenyl 
substituted pyridine 10 in acetic acid. The mixture is 
Stirred while heating to about lOO^C to yield the sulfone 
11. Alternatively, meta-chloroperoxybenzoic acid (MCPBA) , 
and other oxidizing agents can be used to form sulfones 
11. 
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Scheme IV 




1 . 



2 . 



Base, THF, 



-7 8**C 



H«t-Ar — S-NHj 



12 



H2NOSO3H, 

NaOAc , H2O 



13 



Synthetic Scheine IV shows the three step 



procedure used to prepare sulfonamide antiinflammatory 
agents 13 from their corresponding methyl sulfones 12. In 
step one, THF solutions of the methyl sulfones 12 at 
are treated with an alkyllithium reagent, e.g., 
methyilithium, n-buty ili thium, etc. In step two, the 
anions generated in step one are treated with an 
organoborane , e.g., triethylborane, tributylborane , etc., 
at -78°C then allowed to warm to ambient temperature prior 
to stirring at reflux. In step three, an aqueous solution 
of sodium acetate and hydroxylamine-O- sulfonic acid is 
added to provide the corresponding sulfonamide 
antiinflammatory agents 13 of this invention. 



descriptions of the methods of preparation of compounds zt 
Formula I-II, These detailed descriptions fall within -he 
scope, and serve to exemplify, the above described General 
Synthetic Procedures which form part of the invention. 
These detailed descriptions are presented for illustrative 
purposes only and are not intended as a restriction on the 
scope of the invention. .=^11 parts are by weight and 
temperatures are in Degrees centigrade unless otherwise 
indicated. All compounds showed NMR spectra consistent 
with their assigned structures. 



The following examples contain detailed 
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Example 1 




5- (4-Fluoroplieiiyl) -2-metixoxy-4- [4- (metixylsulf onyDplienyl] - 

6 - < trif luorometbyl ) pyridine 

Step 1; Prf^Pflraticn o£ 2- (4-£luorophftnYl ) -l- • 4- 

(methYlthiophenvll e^hanone 

As described in U.S. Patent No. 3,647,858, a 
mixture of 4 -methyl thiophenylacetic acid (13.8 g, 0.076 
ml) and 3 0 mi of thionyl chloride was held at reflux for 
1-5 hours and concentrated. To this residue was added an 
additional 3 0 ml of thionyl chloride and the mixture was 
held at reflux for 3 hours and reconcentrat ed . The 
residue was dissolved in carbon disulfide (150 ml) and 
treated wich f luorobenzene (14.8 g, 0.15 ml), followed by 
aluminum chloride (21.8 g, 0.17 ml) and stirred for 18 
hours. The mixture was concentrated in vacuo. The 
residue was treated with ice water causing HCl evolution 
and formation of a solid. The solid was dissolved in 
methylene chloride, dried and concentrated. The residue 
was washed with ether and with sat. NaHCOs , and filtered. 

The insoluble solid was dissolved in chloroform and dried 
over MgS04, filtered and concentrated in vacuo. The 
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residue was recryscailized from chlorof orm/hexane to yield 
2.91 g of tan solid. 

Step 2: Preparation of 3 -amj nn-2 - M - f 1 uoroDhenvl ) - 
5 1- \A- frr.erhvlthio ) nhenvll -4.4.4. -trif luoro- 

2-butenQne 

To a mixture of 1.56 g (0.052 mole) of 80% 
sodium hydride oil dispersion, and 2 0 mL of anhydrous 
10 dimethyl formamide (DMF) was added a solution of 13 g (0.05 
mole) of 2- (4-f luorophenyl) -1- [4- 

(mechylthio) phenyl] ethanone from Step 1 in 80 mL of 
anhydrous in 20 minutes. The resulting yellow solution 
was cooled to 0-5°C, To this solution was passed 11 g 
15 (0.12 mole) of gaseous t rif luoroacetonitrile in 2 0 ^ 
minutes. The reaction mixture was poured into water and - 
extracted with methylene chloride. The methylene chloride 
extract was washed with brine, dried over MgS04 and 
concentrated in vacuo to give a semi -solid. This 

20 semisolid was heated with 10% ethyl acetate-hexane and 
filtered to recover 4.0 g (31%) of the starting Icetone . 
The filtrate was concentrated and the residue was 
crystallized from 10% ethyl acetate-hexane to give 3 .78 g 
(21%) of the desired product. A portion of this material 

25 was further * purified by HPLC (10% ethyl acetate-hexane) to 
give 2.0 g of pure material, mp 122.5-124.5 °C . The 
mother liquor was concentrated and the residue was further 
purified by HPLC. The first fraction was 3.28 g (15%) of 
2 , 4-bis ( trif luoromethyl) -6- ( 4 - f luorophenyl ) -5- [4- 

30 (methylthio) phenyl] pyrimidine . The second fraction was 
additional 3.25 c (19%) of the desired product. 
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fluoro Dhenvi) -1- f4- (mechvltihio) phenyl 1 - 
4.4.4. -cri f luoro-2 -butenone 



A mixture of 4.73 g of che ketone of Step 2, 29 
g of acetic anhydride and 2.3 g (0.029 mole) of pyridine 
was held at reflux for 8 hours and concentrated In vacuo 
to remove excess acetic anhydride and pyridine to give the 
crude protected amino ketone which was used in the next 
step . 



(methvlthioinhenvll -6- f tri f luoromethvl ) -2- 

To a solution of the aimino ketone of Step 3 in 
20 mL of dry THF was added 3.8 g (0.034 mole) of potassium 
t ere -but oxide causing an exotherm. The reaction mixture 
was held at reflux for 3 0 minutes and was let stand 
overnight. The reaction mixture was poured into 50 mL of 
3 N HCl and extracted with ether. The. ether extract was 
washed with brine, dried over MgS04 , and concentrated in 

vacuo. The residual solid was heated with methylene 
chloride, cooled and filtered to give 2.53 g (53%) of a 
light yellow solid: mp 221-224°C. 

Ster; 5: Preparation of 5 - f 4 - f luorophenvl) -4 - f 4 - 

fmethvlsulfonvl) Phenyl 1 -6- 

( trif luoromethvl ) -2 -oxo-pvridine 

To a solution of 2.05 g (1.37 mMol) of the oxy- 
pyridine of Step 4 in 20 mL of glacial acetic acid was 
added 2.4 g (21 mMol) of 30% hydrogen peroxide. The 
reaction mixture was heated at 60°C for 1 hour and at 80°C 
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for 6 hours. The mixcure was poured inno water solucion 
concaining 6 g of sodium sulfite. The rnsoluble can solid 
was filtered and air dried to give 2.05 g of solid: mp 
232-242°C. 

.StPn ^: Prenaration of S - M-f luornnhpnvl) -2 - 

mg>thnyv-4- r4- f mgr.hvlsul f onvl ^nhpnvll -6- 

(trif lugr-Qmfir.hvl ) pyridine 

A mixture of 0.16 g (0.39 mMol) of the sulfone 
of Step 5, 0.2 g of potassium carbonate and 4.0 g of 
iodomethane , and 5 mL of DMF was stirred for 3 hours, 
poured into water and extracted with ether. The ether 
extract was washed wich brine, dried over MgS04 and 

5 filtered through silica gel. The filtrate was 

concentrated in vacuo and the residue was crystallized 
from hexane to give 5 - ( 4- f luorophenyl) -2 -methoxy-4 - [ 4 - 
(methylsulfonyl) phenyl 1 -6- (trifluoromethyi } pyridine as a 
white solid i0.17 g) : mp 166.5-168 °C . 



Example 2 




5 2-Etlioxy-5 - (4-f luorophenyl) -4 - [4 - (metliylsulfonyl) phenyl] 

6 - ( trifluoromethyi ) pyridine 
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A mixture of 0.11 g of 5 - ( 4- f luorophenyi ) -4 - [ 4 - 
( met hyisulfonyl) phenyl] -6- { trif luoromethyl ) -2 -oxo-pyridine 
(step 5 of Example 1), 3.3 g of bromoethane, 0.2 g of 
potassium carbonate, and 5 mL of dimethyl formamide (DMF) 
5 was stirred for 20 hours and concentrated in vacuo. The 
residue was triturated with water and extracted with 
methylene chloride. The methylene chloride extract was 
dried over MgS04 and filtered through silica gel. The 
filtrate was reconcentrated in vacuo and the residue was 
10 crystallized from methylene chloride/hexane to give 31 mg 
of solid': mp 168.5-170 .5°C. 

Example 3 




5 - (4-Fluorophenyl) -4- [4- (methylsuXf onyl )plienyll -2- ( 2 
propynyloacy) -6- ( trif luoromethyl ) pyridine 



20 A mixture of 0.11 g of 5- (4- f luorophenyi ) -4- [4- 

(methylsulf onyl ) phenyl ] -6- ( trif luoromethyl ) -2 -oxo-pyridine 
(step 5 of Example 1), 2.5 g of propargyl bromide, 0.3 g 
of potassium carbonate, and 5 mL of DMF was stirred for 60 
hours and concentrated In vacuo. The residue was 

25 triturated with water and extracted with methylene 

chloride. The methylene chloride extract was dried over 
MgS04 and filtered through silica gel. The filtrate was 
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reconcencrated in vacuo and rhe residue was crystallized 
from ether/hexane zo give 56 "mg of white solid: mp 138- 
139°C. 



Example 4 




2-Bronio-5-(4-fluorophenyl) -4- [4- (motliylsulf onyDphenyl] -6- 

{ trif luorometliyl ) pyridine 

A mixture of 0.35 g of 5- ( 4- f luorophenyl ) -4- [ 4- 
(methylsulfonyl) phenyl] - 6- ( trif luoromethyl ) -2 -oxo-pyridine 
(step 5 of Example 1), 3 g of phosphorus pentabromide , 0.3 
g of potassium. bromide and 10 mL. of 1 , 2 -dichlorobenzene 
was held at reflux for 2 hours'. The reaction mixture was 
cooled. An addition 3,7 g of phosphorus pentabromide was 
added to the reaction mixture and the reaction mixture was 
held at 90°C for S hours, and at 180-190°C for 2 days. 
The reaction mixture was cooled and stirred with water and 
methylene chloride. The methylene chloride layer was 
dried over MgS04 and filtered through silica gel. The 
methylene chloride filtrate was concentrated in vacuo and 
the residue was purified by HPLC (20% ethyl acetate/hexane 
then 50% ethyl acetate/hexane) . The fraction eluted with 
50% ethyl acetate/hexane yielded a solid. 
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Recr-zscailizacion from mechylene chioride/hexane yielded 
150 mg of white solid: mp 187.5-189°C. 

BIOLOGICAL EVAIiUATION 

Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was performed 
with materials, reagents and procedures essentially as 
described by Winter, et al., {Proc, Soc . Exp, Biol. Med., 
111 . 544 (1962)). Male Sprague-Dawley rats were selected 
in each group so that the average body weight was as close 
as possible. Rats were fasted with free access co water 
for over sixteen hours prior to the test. The rats were 
dosed orally (1 mL) with compounds suspended in vehicle 
containing 0.5% methy Icellulose and 0.025% surfactant, or 
with vehicle alone. One hour later a subplantar injection 
of 0.1 mil of 1% solution of carrageenan/ sterile 0.9% 
saline was administered and the volume of the injected 
foot was measured with a displacement plethysmometer 
connected to a pressure transducer with a digital 
indicator. Three hours after the injection of the 
carrageenan, the volume of the foot was again measured, 
The average foot swelling m a group of drug-treated 
animals was compared with that of a group of placebo- 
created animals and the percentage inhibition of edema was 
determined (Otterness and T=.M^r^n T.^hnratorv Models tor- 
Test ina MSAIDs. in Non-steroidal Ant i - In f 1 ammar.orv Druas 
(J. Lombardino, ed. 1985)). The % inhibition shows the % 
decrease from control paw volume determined in this 
procedure and the data for selected compounds in chis 
invention are summarized in Table I . 
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TABLE X. 

RAT PAW EDEMA 

% Inhibition 

2Qma/kQ hodv weight 

Examp i e 

i 12 



Evaluation of COX-1 and COX-2 activity in vicro 

The compounds of this invention exhibited 
inhibition in vicro of COX-2. The COX-2 inhibition 
activity cf the compounds of this invention illustrated m 
the Examples was determined by the following methods. 

a. Preparatxon of recombinant COX baculoviruses 

Recombinant COX-1 and COX-2 were prepared as 
described by Gierse et al, [J. Biochem, , 305, 479-84 
(1995)]. A 2.0 kb fragment containing the coding region 
of either human or murine COX-1 or human or murine COX-2 
was zioned into a BamHl site of the baculovirus transfer 
vectcr pVL13 93 -; Invi trogen ) to generate the baculovirus 
transfer vectors for COX-1 and COX-2 in a manner similar 
to the method of D.R. O'Reilly et ai { Baculox^irus 
Expression Vectors : A Laboratory Manual (1992) ) . 
Recombinant baculoviruses were isolated by transfecting 4 
M-g cf baculovirus transfer vector DNA into SF9 insect 
cells (2x10^) along with 20O ng of linearized baculovirus 
plasmid DNA by the calcium phosphate method. See M.D. 
Summers and G.E. Smith, A Manual of Methods tor 
Baculovirus Vectors and Insect Cell Culture Procedures , 
Texas Agric. Exp. Station Bull. 1555 (1987 1 . Recombinant 
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viruses were purified by chree rounds of plaque 
purificacion and high titer (lO'^-lO^ pfu/mi) stocks of 
virus were prepared. For large scale production. 5F9 
insect cells were infected in 10 liter fermentors (0.5 x 
10^ /mi) with the recombinant baculovirus stock such that 
the multiplicity of infection was 0.1. After 72 hours the 
cells were centrifuged and the cell pellet homogenized in 
Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3-[(3- 
chol ami dop ropy 1 ) dimethyl ammonio 1 -1-propanesuif onate 
) (CHAPS). The homogenate was centrifuged at 10,000xG for 
30 minutes, and the resultant supernatant was stored at - 
80°C before being assayed for COX activity . 

b. Assay for COX-1 and COX-2 activity: 

COX activity was assayed as PGE2 formed/u-g 
protein/ time using an ELISA to detect the prostaglandin 
i^eleased- CHAPS-solubilized insect cell membranes 
containing the appropriate COX enzyme were incubated in a 
0 potassium phosphate buffer (50 mM, pH 8.0) containing 
epinephrine, phenol, and heme with the addition of 
arachidonic acid (10 . Compounds were pre-incubated 
with the enzyme for 10-20 minutes prior to the addition of 
arachidonic acid. Any reaction between the arachidonic 
5 acid and the enzyme was stopped after ten minutes at 

37oc/room temperature by transferring 40 nl of reaction 
mix into 160 nl ELISA buffer and 25 mM mdomethacin . The 
PGE2 formed was measured by standard ELISA technology 
(Cayman Chemical) . Results are shown in Table II. 

iO 

TABLE IX. 
COX-1 nnirlneCOX-2 xxnirine 
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2 .3 >30 

3 .2 >30 

4 .6 >100 



Also embraced within chis invention is a class 
10 of pharmaceutical compositions comprising one or more 
compounds of Formula I in association with one or more 
non-toxic, phanriaceut icaliy-acceptable carriers and/or 
diluents and/or adjuvants : collect ively referred to herein 
as "carrier" materials) and. if desired, other active 
15 ingredients. The compounds of the present invention may 
be administered by any suitable route, preferably in the 
form of a pharmaceutical composition adapted to such a 
route, and in a dose effective for the treatment intended. 
The compounds and composition may, for example, be 
20 administered intravascularly , int raper i toneally , 
subcutaneously , intramuscularly or topically. 

For oral administration, the pharmaceutical 
composition may ce m the form of, for example, a tablet, 

25 capsule, suspension or liquid. The pharmaceutical 

composition is preferably made in the form of a dosage 
unit containing a particular amount of the active 
ingredient. Examples of such dosage units are tablets or 
capsules. The active ingredient may also be administered 

3 0 by injection as a composition wherein, for example, 
saline, dextrose zr water may be used as a suitable 
carrier . 
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The amount z f therapeutically . active comccund 
that is administered and the dosage regimen for treating a 
disease condition with the compounds and/or compositions 
cr this invention depends on a variety of factors, 
including the age, weight, sex and medical conditicn of 
the subject, the severity cf the disease, the route and 
frequency of administration, and the particular compound 
employed, and thus may vary widely. The pharmaceutical 
compositions may contain active ingredient in the range cf 
about 0.1 to 2 000 mg, preferably in the range of about 0.5 
to 500 mg and most preferably between about 1 and 100 mg . 
A daily dose of about 0.01 to 100 mg/kg body weight, 
preferably between about and about 50 mg/kg body 

weight and most preferably between about 1 to 2 0 mg/kg 
body weight, may be appropriate. The daily dose can be 
administered in one to four doses per day. 

For therapeutic purposes, the compounds cf this 
invention are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of 
administration. If administered per the compounds may 

be admixed with lactose, sucrose, starch powder, cellulose 
esters of alkanoic acids, cellulose alkyl esters, lalc, 
stearic acid, magnesium stearate, magnesium oxide, sodi'un 
and calcium salts of phosphoric and sulfuric acids, 
gelatin, acacia gum, sodium alginate,' 

polyvinylpyrrolidone, and/or polyvinyl alcohol, and then 
tableted or encapsulated for convenient administration. 
Such capsules or tablets may contain a controlled-reiease 
formulation as may be provided in a dispersion of active 
compound in hydroxyp ropy ime thy 1 cellulose. Formulations 
for parenteral administration may be m the form cf 
aqueous or non-aqueous isotonic sterile injection 
solutions or suspensions. These solutions and suspensions 
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may be prepared from sceriie powders or granules having 
one cr more of the csrr:.ers or diiuencs mencioned for use 
m -he formulations for oral adinxnist rat ion . The 
compounds may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oxl, cottonseed oil, 
peanut oil, sesame c-^l. benzyl alcohol, sodium chloride, 
and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
pharmaceutical art. 

Although this invention has been described with 
respect to specific embodiments, the details of these 
embodiments are not zo be construed as limitations. 



BAD OnlGt^4AL 
i 
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wha- IS claimed 13: 

1 . A ccnpound of Formula I 




wherein is haioaikyl; 

wherein is aryl optionally substituted at a 
substitutable position with one or more radicals 
0 independently selected from alky Isul f iny 1 . alkyl. cyano , 
carboxyi , alkoxycarbony 1 , haioaikyl, hydroxyl, 
hydroxyalky 1 , haioalkoxy, amino, aikylamino, arylcimino, 
nitro, halo, alkoxy and aikylthio; 

wherein is aryl substituted at a 
5 substitutable position with a radical selected from 
alkylsuif onyl and sulfamyl; and 

wherein r4 is selected from halo, alkoxy and 
alkyny loxy ; 

or a pharmaceutically-acceptable salt thereof. 

0 

2 . Compcund of Claim 1 wherein is lower 
haioaikyl; wherein is aryl selected from phenyl, 
naphthyl and biphenyl, wherein R^ is optionally 
substituted at a substitutable position with one or more 
5 radicals independently selected from lower 

alkylsuif inyl , lower alkyl, cyano, carboxyi, lower 
alkoxycarbony! , lower haioaikyl, hydroxy 1 , lower 
hydroxyaikyi , lower haloaikoxy, amino, lower alkylaminc, 
aryiammo, nitro, halo, lower alkoxy and lower 
3 0 aikylthio; wherein R^ is phenyl substituted at a 

substitutable position with a radical selected from 
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lower aikyisulf onyi and suifamyi; and wherein is 
selected from halo, lower alkoxy and lower aikynyloxy; 
or a pharmaceucicaily-accepcable salt thereof. 

3 . Compound of Claim 2 wherein is lower 
haloalkyl; wherein is phenyl optionally substituted 
at a substitutable position with one or more radicals 
independently selected from lower alkyl , lower 
haloalkyl, hydroxy 1 , lower hydroxyalky 1 , lower 
haloalkoxy, amino, lower alkylamino, haiO/ lower alkoxy 
and lower alkylthio; wherein is phenyl substituted at 
a substitutable position with a radical selected from 
lower aikyisulf onyl and suifamyi; and wherein R'^ is 
selected from hale, lower alkox^' and lower aikynyloxy; 
or a pharmaceut ically-acceptable salt thereof. 

4. Compound of Claim 3 wherein R^ is selected 
from f luoromethyl , dif luoromethy 1 , tri f luoromethyl , 
chioromethyl , dichloromethyl , trichloromethyl , 
0 pentaf luoroethyl , heptaf luoropropyl , f luoromethyl , 
dif luoroethyl , dif luoropropyl , dichloroethyl and 
dichloropropyl ; wherein R^ is phenyl optionally 
substituted at a substitutable position with one or more 
radicals independently selected from methyl, ethyl, 
S isopropyl, butyl, cerc-butyl, Lsobutyi, pentyl, hexyl, 
f luoromethyl , di f luoromethyl , tr if luoromethyl , 
chloromethy 1 , dichloromethyl, trichloromethy 1 , 
pentaf luoroethyl , heptaf luoropropyl , f luoromethyl , 
dif iuoroethyl , dif luoropropyl , dichloroethyl, 
0 dichloropropyl, hydroxyl, hydroxymethy 1 , 

trif luoromethoxy , amino, N-methy lamino , N,N- 
dimethylamino , N-ethylamino . N , N-dipropy lamino , N- 
buty lamino, N-methyl-N-ethylamino , fluoro, chloro, 
bromo, methoxy, methylenedioxy , ethoxy , propoxy, n- 
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buccxy, echyichio, bucyitihio , hexylthio and mechy ichio ; 
wherein is phenyl subscicuced an a subscicutable 
posicion wich a radical seiecced from mechy isulf ony i and 
suifamyi; and wherein is selecced from fluoro, 
5 chioro, bromo, mechoxy, echoxy, propoxy, n-bunoxy, 2- 
prcpynyloxy and 3 -butynyloxy ; or a pharmaceucically- 
acceptable sale thereof, 

5. Compound of Claim 4 selecced from 
0 compounds, and their pharmaceutically acceptable salts, 
of the group consisting of 

5- ■ 4 - f luoropheny 1 ) -4 - [ (4 -methylsulf ony 1 ) phenyl 1 -2 - 
propoxy-6 -trif iuoromethyipyridine ; 
5 2-butoxy-5- ( 4 - f luoropheny! ) -4- [ (4- 

methylsulf onyl ) phenyl] - 6-trif luoromethylpyridine ; 
2- ( 3 -butynyloxy ) -5- ( 4-f luorophenyl ) -4- [ {4- 

methylsulf onyl ) phenyl] - 6-trif luoromethylpyridine ; 
2-fluoro-5- (4-f luorophenyl) -4- [ (4- 
0 methylsulf onyl ) phenyl] -6-trif luoromethy Ipyridine ; 

5- ( 4-f luorophenyl) -2 -methoxy-4- [ (4- 
methylsul f ony 1 ) phenyl ] -6-trif luoromethylpyridine ; 
2 -ethoxy-5- ( 4 - f luorophenyl ) -4- [ ( 4- 

methyisuif ony i : phenyl • -6 -tri f luoromethy Ipyridine ; 
25 2 -bromo-5- ( 4 - f luoropheny 1 ) -4- [ ( 4 -methylsul f ony 1 ) phenyl 1 - 
6-trif luoromethylpyridine ; 
5 - • 4-f luorophenyl ) -4- [ ( 4 -methylsul f ony 1 ) phenyl ] -2 - (2- 

propynyloxy ) - 6 -trif luoromethy Ipyridine ; 
4- {5- { 4-f luorophenyl ) -2 -propoxy -6- 
30 trif luoromethylpyridin-4-yl ] benzenesul f onamide ; 

4- [2-butoxy-5- ( 4 - f luoropheny 1 ) - 6 -trif luoromethy Ipyridin- 

4 -yi ] benzenesulf onamide ; 
4- [2 - { 3 -butynyloxy J -5- ( 4 -f luorophenyl ) -6- 
trif luoromethy ipyr idin-4-y 1 ] benzenesulf onamide ; 
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4- [2-fiuoro-5 - ( 4-f luorophenyl) -6-crif luoromechyipyridin- 
4-yl i benzenesuif onamide ; 

4 - ■ 5 - ( 4- f luorophenyl ; - 2 -mechoxy-o- 
tri f luoromechy lpyridin-4 -yl ] benzenesuif onamide ; 

4- [2-ethoxy-5 - ( 4 - f luorophenyl ) -6 -trif luoromechylpyridin- 
4-yl ] benzenesulf onamide; 

4- [2-broino-5- ( 4- f luorophenyl ) - 6-crif luoromethyipyr idin- 

4-yl ] benzenesulf onamide ; 
4 - [5 - (4-f luorophenyl ) - 2- ( 2 -propynyloxy ) -6- 

. trif luoromethylpyridin-4-yl] benzenesulf onamide ; 

2-mechoxy-5- ( 4 -methy Iphenyl ) -4- [4- 

{mechylsulf onyl ) phenyl ] -6-crif luoromethyi -pyridine ; 

5- ( 4 -echylphenyl) - 2 -mechoxy-4- [4- 

(mechylsuif onyl ) phenyl] -6-Crif luoromethyi -pyridine ; 
2-methoxy-4- (4- (methy isulf onyl ) phenyl] -6- 

trif luoromethyi -5- ( 4 -trif luoromethylphenyl ) - 
pyridine ; 

5- ( 4-hydroxyphenyl ) -2 -mechoxy-4 - [4- 

(mechylsulf onyl) phenyl] - 6-trif luoromethyi -pyridine ; 
5- { 4 -hydroxymethy iphenyl ) -2 -methoxy-4 - [4- 

(methy Isulf onyl) phenyl ] -6-crif luoromethyi -pyridine ; 
2 -mechoxy-4 - [ 4 - (mechy Isulf onyl ) phenyl] - 6- 

trif luoromethyi - 5 - ( 4 -crif luoromethoxyphenyi i - 

pyridine ; 
5 - ( 4 -aminophenyl ) -2 -methoxy-4 - [ 4- 

.( methyl sulf onyl ) phenyl] -6-trif luoromethyi -pyridine ; 
5 - ( 4 -chlorophenyl ) -2 -methoxy-4- [4- 

tmethylsulf onyl ) phenyl ] - 6-trif luoromethyi -pyridine ; 
5 - { 4-bromophenyl ) -2 -methoxy-4- [4- 

(methylsulf onyl 1 phenyl ] -6-trif luoromethyl-pyridine ; 
2 -methoxy-5 - ( 4 -methoxypheny 1 ) - 4- [ 4- 

(methylsulf ony 1 ) phenyl ] -6-trif luoromethyi -pyridine ; 
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2 -mechoxy-4- [4 - i mechyisul fonyi ) phenyl ] -5- (4- 

mechylchiophenyi ) - 6 -tri fluoromechyl -pyridine ; 
2 -meuhoxy-S- ( 4 -mechyisul finyiphenyi ) -4 - (4- 
(mechy Isulf ony 1 ) phenyl ] -6-crif luoromechyi-pyridine ; 
5 5- ( 4 -cyanophenyl ) -2 -mechoxy-4 - [4- 

(mechylsul fonyi ) phenyl] -6 - crifluoromechyi -pyridine ; 
2-mechoxy-5- ( 4-N-mechylaininophenyi ) - 4- [4- 
(mechylsul f onyl) pheny 1 ] -6-crif luoromechyl -pyridine ; 
4- [2-methoxy-5- ( 4 -mechy Ipheny i ) - 6-Crif luoromenhyl - 
0 pyridin-4 -y 1 ] benzenesui f onamide ; 

4_ [5- { 4-echylphenyi ) -2 -mechoxy- 6-trif luoromethy 1 - 

pyridin-4 -yi ; benzenesuif onamide ; 
4- [2 -mechoxy-6- cr if luoromechyl -5 - (4- 

crif luoromec ny Ipheny 1 ) -pyridin-4 - 
5 yi ] benzenesuif onamide ; 

4- [5- {4 -hydroxy phenyl) -2 -methoxy-6- trif luoromechyl- 

pyridin-4-yl ] benzenesuif onamide ; 
4 - [ 5 - ( 4 -hydroxymechy Ipheny 1 ) -2 -methoxy- 6- 

trif luoromechyl-pyridin-4-yl ] benzenesuif onamide ; 
0 4- [2 -mechoxy- 5- ( 4-crif luoromethoxyphenyl ) -6- 

trif luoromechyl-pyridin-4-yl ] benzenesuif onamide ; 
4- [5- ( 4-aminophenyl) -2 -mechoxy-6-trif luoromechy 1- 

pyridin-4 -y 1 ] benzenesuif onamide ; 
4- [5- ( 4 -chlorophenyi) -2 -mechoxy-6 -cri fluoromechyl - 
5 pyridin-4 -yi 1 benzenesuif onamide ; 

4 - [5 - ( 4-bromophenyi i -2 -mechoxy- 6 - tri fluoromechyl - 

pyridin-4 -yi ] benzenesui f onamide ; 
4- [2-methoxy-5- ( 4 -methoxyphenyl ) -6-crif luoromechyl - 
pyridin-4 -yl 1 benzenesui f onamide ; 
,0 4 - [ 2 -mechoxy- 5- { 4 -methyichiophenyl ) - 6 -cri f luoromechy 1 - 
pyridin-4 -yl ] benzenesui f onamide ; 
4 - v 2 -mechoxy-5 - ( 4 -mechy Isui f iny Ipheny 1 ) -6- 
cri f luoromechy 1 -pyridin -4 -y 1 ] benzenesuif onamide ; 
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4 - [ 5 - { 4 -cyanophenyi ) -2 -mechoxy-6 -crif luoromechy 1 - 
pyridin-4-yl ] benzenesuif onamide ; and 

4 - [ 2 -mechoxy-5- ( 4 -N-mechy iaminophenyi ) -6- 

trifluoromechyl -pyridin-4 -yl ] benzenesul f onamide . 

6. A compound of Formula II 




(II) 



10 wherein is haloalkyl; wherein is 

selected from halo, alkoxy and alkynyloxy; wherein is 
halo; and wherein R^ is alky Isul f onyl ; or a 
pharmaceunically-accepcable salt thereof. 

15 7. A pharmaceutical composition comprising a 

therapeutically-ef f ect ive amount of a compound, said 
compound selected from a family of compounds of Claim 1; 
or a pharmaceutically-acceptable salt thereof . 

20 8. A pharmaceucical composition comprising a 

therapeutically-ef fective amount of a compound, said 
compound selected from a family of compounds of Claim 2; 
or a pharmaceutically-acceptable salt thereof. 

25 9. A pharmaceutical composition comprising a 

therapeutically-ef feet ive amount of a compound, said 
compound selected from a family of compounds of Claim 3 ; 
or a pharmaceutically-acceptable salt thereof. 
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10. A pharTiaceucicai composition comprising a 
therapeut: icaily-ef receive amounc of a compound, said 
compound selected from a family of compounds of Claim 4; 
or a pharmaceuc ical ly-acceptable salt thereof. 

11. A pharmaceutical composition comprising a 
therapeuticaily-ef f ective amount of a compound, said 
compound selected from a family of compounds of Claim E; 
or a pharmaceutically-acceptable salt thereof. 

12. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having or 
susceptible to such .nfiammation or inflammation- 
associated disorder, a therapeutically-eff ective amount 
of a compound of Claim 1; or a pharmaceutically- 
acceptable salt thereof. 

13 . A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having or 
susceptible to such inflammation or inf lammation- 
associated disorder, a therapeutically-ef f ective amount 
cf = compound of Claim 2; or a pharmaceutically- 
acceptable salt thereof. 

14. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having or 
susceptible to such inflammation or inf lammation- 
associated disorder, a therapeut ically-eff ective amount 
cf a compound of Claim 3; or a phairmaceut ically- 
acceptable salt thereof. 
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15. A mechod cf creacmg inflammation or an 



inf lammation-associaced disorder in a subject, said 
method comprising adminx storing to the subject having or 
susceptible to such inflammation or inflammation- 
associated disorder, a therapeutically-ef f ective amount 
of a compound of Claim 4; or a pharmaceutically- 
acceptable salt thereof . 



inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, a 
therapeutically-ef f ective amount of a compound of Claim 
5; or a pharmaceut ically-acceptable salt thereof. 

17 . The method of Claim 12 for use in 
treatment of inf lammat ion - 

18 . The method of Claim 12 for use in 
treatment of an inflammation-associated disorder. 

19 . The method of Claim 18 wherein the 
inflammation-associated disorder is arthritis. 

20. The method of Claim 18 wherein the 
inflammation-associated disorder is pain. 



16. A method of treating inflammation or an 



21. The method of Claim 18 wherein the 
inflammation-associated disorder is fever. 
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